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Development of Spectroscopic Measurement
Technology in Synchrotron Radiation Soft X-Ray

Spectroscopy and Analytical Applications
(R SEBRXER 2 e aHRIBL 1R D BR#R & 24T IS FABE3R)

Graduate School of Engineering, University of Hyogo

Yasuji MURAMATSU

O NTT

Research Carrier on SR Soft X-Ray Spectroscopy 2122

1985 1990 1995 2000 2005 2010 2015 2020 2025
NTT R&D SPring-8/JAERI Univ. Hyogo

_ <€ 1993-1995 NTT Personnel Division
TBL 16U/PF <€ 1996-1997 ALS/TENN

© NrT ABEEINTT-SOR
?BL-8.0.1,6.3.2/ALS

L BIE23SH/SPring-8

¢BL10/NewSUBARU
Calculations
MO (DV-Xa)
) DFT (CASTEP)
I. Construction of BL-16U and Soft X-ray MD (Forcite)

Emission Spectroscopy [1986-1993]

1992 Doctoral Degree (Tohoku Univ.)
I

Il. Soft X-ray Analysis of Carbon Materials [1995-]
I
lll. Soft X-ray Analysis of Industrial Materials

in NewSUBARU [2005-]




I. Construction of BL-16U and Soft X-ray Emission Spectroscopy
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Construction of BL-16U/PF (1996-1989)

“TARITFIN)—DHPH 2023(Hhik)”

Opgration of MPW/U

New multipole wiggler/undulator beamline
(BL-16) at the Photon Factory

T. Matsushita, H. Maezawa, T. Ishikawa, M.
Nomura, A. Nakagawa, A. Mikuni, Y.
Muramatsu, Y. Satow, T. Kosuge, S. Sato, T.
Koide, N. Kanaya, S. Asaoka, |I. Nagakura, Rev.
Sci. Instrum., 60, 1874-1876 (1989).

Undulator-BL
H. Maezawa
Y. Muramatsu ¢(NTT)

RFM  MPwW-BL

Ta wlggler/undutoler Hard X-ray BL (MPW) T. Ishikawa
S. Nomura

A. Nakagawa

Soft X-Ray Beamline Monochromator

Development of a VUV/soft x-ray
monochromator for undulator radiation
at the Photon Factory

Y. Muramatsu, H. Maezawa, Rev. Sci.

Instrum., 60, 2078-2080 (1989). .

T. Matsushita

BL16MPW/U
E-energy 2.5 GeV
Periodic length 120 mm
Periodic number 26
Magnet NdFeB
Gap 150 — 130 mm (U)
19 - 50 mm (W)
Magnetic field =0.513T (U)

>0.513 — 1.47 T (W)

K-parameter

0.605 — 5.75 (U)
5.75 — 16.8 (W)

1st harmonic energy

28.2-418 eV (V)

A. Toyoshima

H. Maezawa

MO mirror

4/22

Description of synchrotron
radiation sources in ray

tracing programs

Y. Muramatsu, Y. Ohishi, H.
Maezawa, and T. Matsushita,
Rev. Sci. Instrum., 60, 2048-

2050 (1989).

fim

cylindrical mirror

Newly developed optical system composed of
a cylindrical mirror and a concave grating.

Focusing simulation
of SR beams by the
newly-developed
raytracing software.

backward ray

_ concave grating

Photoionization spectra at
the Kr M- and Ar L-edges for
resolution evaluation.

Calculated and measured energy
resolution.
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Spectroscopic Research using Undulator Soft X-Rays

The 15t harmonic of undulator
radiation in 1980s

’—-~

(

\N——’

O

N

BK, CK, NK, OK
<+

Fluorescence yield, o

Motivation for XRF of light elements

1.0 @ New research that can
® only be done with
0.8 K highly-brilliant UR.
¢ Experiment that
0.6 nobody has done
® before.

0.4 L

) @ Promising research
0.2 Extremely low-yield in (Selectively-excited

: low-Z elements XRF, Chemical

lysis)
O
0 20 40 60 80

BK, CK, NK, OK 7

[vonrayigt] BAYEZESE (19865, ERLE)
FOE HMAXBLW (A RE)

— il

UR-Excited XRF Research of Light Elements

Dr thesis(Dr. Sci. Tohoku Univ. 1992); Study on synchrotron
radiation excited X-ray fluorescence spectroscopy using an
undulator grazing incidence monochromator (7>¥al—4%

AH S ABEROBS LRERSXR S LECET SHR)

Soft X-Ray Fluorescence (XRF) Spectrometers before R

Soft X-ray emission spectra of light
elements. I. Li, Be, B, Al and Si

O. Aita and T. Sagawa, J. Phys. Soc. Jpn.,
27, 164-175 (1969).

Proportional
counter

Rowland
mounting

Spherical grating

Soft X-ray tube

New soft X-ray emission spectrograph

R. D. Carson, C. P. Franck, S. Schnatterly, and
Zutavern, Rev. Sci. Instrum., 55, 1973-1977175
(1984).

Photodiode array

E-gun
detector

Rowland
mounting Toroidal grating

Wavelength dispersing devices for soft
and ultrasoft X-ray spectrometers

T. Arai, T. Shoji, and R. W. Ryon, Adv. X-Ray
Anal, 137-144 (1985).

Rh-X-ray tube,

TAP synthetic multilayers,

Total-reflection mirror,

Proportional counter

BKa and OKa (3
order) XRF of B-
doped glass.



UR-Excited XRF Research of Light Elements (1990-195%2)
(1) Design of Soft X-Ray Emission Spectrometer in BL-16U

Undulator-radiation-excited x-ray fluorescence
analysis system for light elements

Y. Muramatsu, M. Oshima, T. Shoji, and H. Kato, Rev.
Sci. Instrum., 63, 5597-5601 (1992).

Mechanically ruled aberration-corrected
concave gratings for a flat-field grazing-
incidence spectrograph

T. Kita, T. Harada, N. Nakano, and H. Kuroda,
Appl. Opt. 22, 512 (1983).

@ Varied-Line-Spacing Grating (VLSG)

@ Linear-scanning PC (-> CCD in the future)
€ Entrance-slit less optics

€ Simple and compact spectrometer

The first SR-excitation soft X-ray emission
spectrometer equipped with the VLSG grating,
installed in 1991.

(2) The First Measurements of UR-Excited BK, CK-XES/XAS®/?2

Undulator radiation excited x- CKa emission spectrum of Cg excited by
ray fluorescence analysis  undulator radiation

system for light elements Y. Muramatsu, J. Kawai, M. Oshima, T. Hayashi, T.
Y. Muramatsu, M. Oshima, T. Maruno, and H. Kato, Photon Factory Activity Report,
Shoji, and H. Kato, Rev. Sci. 10, 383 (1992).

Instrum., 63, 5597-5601 (1992).

J. Kawali

A. Agui
S. Shin 9



(3) Resonant Elastic/Inelastic X-Ray Spectroscopy

Resonant X-ray Raman scattering in
BKa emission spectra of boron oxide
(B,0O,) excited by undulator radiation

Y. Muramatsu, M. Oshima, and H. Kato,
Phys. Rev. Lett., 71, 448-451 (1993).

Unoccupied orb.
Localized orb.
Occupied orb.
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New Soft X-Ray Emission Spectroscopy

“ERXERFENEER", FIE, AT, 8, 470-

479 (1995)

IB7E, BAMICEXREE DR ALREEITOTLNEY
W—TFRI—F>, K4, 7AJHh, BATHD,

BEATIENTTOFRREKDOBIESMDS T BELDE
BARSEAZFALELDELTIEMHTTHZEL
S2TERWEEDND, ChITDWTIE, STERGIZERIZEE
LWMESRAHDDTSHBINT=L\, SOFT, SHXDE
[FFELDEND, ST HEE > EXIR A EER TR
HFHIETELOESHERT —4HERICHIEHTH
Y, MERZEICESTE, HLLAREELTHRER

EBRIHHFTES,

SR-Excited XES Spectrometers in ~1990s

Soft X-ray emission spectroscopy
monochromatized synchrotron radiation,

J. Nordgren, G. Bray, S. Cramm, R. Nyholm, J.-E. Rubensso,
and N. Wassdahl, Rev. Sci. Instrum., 60, 1690-1696 (1989).
Spherical grating (Rowland mounting), CCD detector

using

Soft x-ray emission spectrometer for undulator
radiation

S. Shin, A. Agui, M. Fujisawa, Y. Tezuka, T. Ishii, and N. Hirai,
Rev. Sci. Instrum., 66, 1584-1586 (1995).

Spherical grating (Rowland mounting), CCD detector

First experimental results from IBM/TENN/TULANE/
LLNL/LBL undulator beamline at the advanced light
source

J. J. Jia, T. A. Callcott, J. Yurkas, A. W. Ellis, F. J. Himpsel, M.
G. Samant, J. Stohr, D. L. Ederer, J. A. Carlisle, E. A. Hudson,
L. J. Terminello, D. K. Shuh, and R. C. C. Perera, Rev. Sci.
Instrum., 66, 1394-1397 (1995).

Spherical grating (Rowland mounting), CCD detector

10/22



Progress of Soft X-ray Emission Spectrometers

using VLSG

High performance slit-less
spectrometer for soft x-ray
emission spectroscopy,

T. Tokushima, Y. Harada, H.
Ohashi, Y. Senba, and S. Shin,
Rev. Sci. Instrum., 77, 063107
(2006).

Wet RIXS BL-8.0.1/ALS Double-dispersion RIXS BL-6.0.2/ALS

Ultra High-Resolution Soft X-ray Emission

11/22

Development of a sub-
eV resolution soft-X-ray
spectrometer  for a
transmission  electron
microscope

M. Terauchi, H. Yamamoto,
and M. Tanaka, J. Electron
Microscopy, 50, 101-104
(2001).

TEM with VLS grating, CCD
detector

12/22

Spectrometer in NanoTerasu

Design of Ultrahigh Energy Resolution RIXS Beamline at NanoTerasu
J. Miyawaki, K. Fujii, T. Imazono, K. Horiba, Y. Ohtsubo, N. Inami, T. Nakatani, K. Inaba, A.
Agui, H. Kimura, and M. Takahashi, J. Phys.: Conference Ser., 2380, 012030 (2022).

Total energy
resolution of <10
meV at 250 - 1000
eV with
E/AE>150,000

*

2

2D-RIXS

Observation of electronic
states and vibrational states

Observation of elementary
excitations in high-
temperature
superconductors,
semiconductors, multiferroic
materials, topological
insulators, etc.



II. Soft X-ray Analysis of Carbon Materials 13/22
Soft X-Ray Emission/Absorption Spectroscopy of

Carbon Materials in ALS (1996-1997)
ALS/LBNL BL-8.0.1 for X-ray Emission

BL-6.3.2 for X-ray Absorption

BM light Aperture

source = Horizontal
ALS 1
1 [
Banding T e
Magnat H Cerverging
1) = mirrar

OCUS
sit mirror

(G1,G2,G3,G4) fiam

Soft X-Ray Emission/Absorption Spectroscopy ofw22

Carbon Materials

CK-XES/XAS of a-Carbons CK-XES/XAS of Hydro-fullerenes
Y. Muramatsu and T. Hayashi, The 12" Diamond Y. Muramatsu et al., J. Electron Spectros.
Symposium, 112, (1998). Relat. Phenomena, 107, 177-184 (2000).
A F G Emission (occupied C2p-DOS) Absorption (unoccupied C2p-DOS)
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The First Presentation in the Annual Meeting on

15/22

Carbon Society (2000)

REMBEOEFRERITFELLTORIE
B ERXERFE LRI 3 ek
RS, E27ERRMFEERESR, 3C06 (2000)
What can we see with synchrotron
radiation excited soft X-ray emission
absorption spectroscopy?

E

unoccupied X-ray Absorption (XAS)
orbitals
occupied X-ray Emission (XES)
orbitals
SR X-rays
Electronic Structures
inner orbital

of the occupied and
unoccupied orbitals.

There was no reaction in the presentation!

[ &5 D ik [ REREL T (547 - BT HR) |
REMBZREE(HAXv, 2001)

FTIE (RIALTEMEE (Polarizing Microscope)
$28E EEBETEFIEME (SEM)

$3IFE HEEFEME (TEM)

FAE EEBLORILVIEME - R D IBEME
FEE5E XM KREHTE (XRD)

$6E EFMEITE (Electron Diffraction)

FTE INEXIREELE (SAXS)

FRE T—IEHMAENDIE FT-IR)

FOE IH, BCHZMK LA (1H, 13C-NMR)
F10E "LikkiE B E (7TLI-NMR)

FUE FTU5YE (Raman)

$128F BFAEUHIEE (ESR)

FIIE LNARBEBFHHAE (UPS)

FIUAE XBABEFHHE (XPS)

FI5E F—TUxEFHIIE (AES)

F16E BFIRILX—HERDIE (EELS)
FLTE ZRAFVEERHE (MS)

F18E NEEFHHT (Accelerator-based analysis)

There was no term on synchrotron radiation
in the text book of carbon analysis in 2001.

Continuous Presentations in the Carbon Society 1622

Characterization Methods using Soft X-ray

Spectroscopy and Theoretical Analysis

€ Band-gap structure
@ Local structure of graphitic layers
@ Local structure of B/C, N/C, O/C, B/CIN

Terms of “X-Ray”
In “Carbon Dictionary” (Eds. The
Carbon Society of Japan, 2000)

In “New Carbon Dictionary” (Eds.
The Carbon Society of Japan, 2014)

€ Quantitative analysis of sp?/sp?® carbons ii’gz;bﬁ:]jz;_Trﬂ_
# Insulating films X%j%l%?ﬁl(xﬁ{))
€ X-ray absorption coefficients of C and O X BRI HE (XANES)
X#RSAEF 2% (XPS)
My presentations in the Annual Meeting on XHRFE B
Carbon Materials since 2000. X#R#3 REIR
— T T T T T T =T T IRILF—5#XERD HiE (EDS or EDX)
Y. |00 |01 | ‘02| ‘03|04 |05 |06 | ‘07 | ‘08 | ‘09 St (2= ) B )
Nj1Tj1]1j1p2]1]2]1]4]4 HIAXERDHTIE (XFA)
10 | 11 |12 |13 |14 | 15 | 16 | 117 | ‘18 | ‘19 @ﬁxﬁﬂég%’ﬁﬂi%ﬁ@xms)
= m X
6 | 4|8 |3 |5 |7 |4|1]|5]|4 INE XIS E
20 | 21 | ‘22 | ‘23 | ‘24 | Tot. FINADH NBXEEEEL)
1 2| 2170 BEFIO—IXBMEE 2 TEE (EPMA)

SR-based Analysis (XAS) has been widely recognized in the Carbon Society of Japan.



[ll. Soft X-ray Analysis of Industrial Materials in NewSUBARU

XAS Analysis in the BL10/NewSUBARU (2005-)

BL10/NewSUBARU

X-ray reflectivity measurements (XRR)
X-ray absorption measurements (XAS)

Beamline improvement of BL10

17/22

Adv. X-Ray Chem. Anal. Japan, 43, 407-414 (2012).
Adv. X-Ray Chem. Anal. Japan, 44, 243-251 (2013).
Adv. X-Ray Chem. Anal. Japan, 45, 269-278 (2014).
Adv. X-Ray Chem. Anal. Japan, 46, 317-325 (2015).

J. Photopolym. Sci. Technol., 28, 531-536 (2015).

focal

Top view Mo M1 S M2 point
BM light
source VLSG XAS XRR
] ) (G1, G2, G3)
Side view
1
| BSS— 1
101
G: 600 mm1
SjL
l L G: 1800 mm!
<100 B K
S NS ok G: 2400 mm
= yer Mn k:e
g ¥o¥gboL
£101 v ¥ oNiL
8 Cul .
<] ¥
=
0_10-2
Isr = 250 mA
Slit: 20 pm
103
0 200 400 600 800 1000 1200

Photon energy / eV

122

XAS Chamber installed in BL10/NewSUBARU

XAS 0 XRR
E it E 3/
0

XAS XRR

Sample plate

What makes the most of NS's features?
=> Materials characterization of light
element (C, N, O etc.) materials including
industrial functional materials.

What is something that nobody has
done? What are the promising research

areas?
=> Measuring "dirty" materials that cause
vacuum loss.

Total electron yield (arb. units)

Soft X-Ray Absorption Analysis in the Multi-
Purpose Beamline BL10 at New SUBARU (3);
Liquid Organic Compounds and Engine Oil

Adv. X-Ray Chem. Anal. Japan, 45, 269-278 (2014)

N DI Dri i von
e 8900 7L SHP R PR
km km
Direct TEY-XAS measurements
of oil samples in the vacuum
chamber
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XANES Measurements during Sample Heating

19/22

Heating System for In-situ XANES Measurements in the Soft X-Ray Region of Heated

Bulk Samples at BL10/NewSUBARU

Y. Muramatsu, K. Hiramatsu, K. Maee, and K. Sakamoto, Anal. Sci., 38, 717-723 (2022).

[Objective] Clarify the wide mp.-
range (140-190°C) of sugars

(a) Heating base (c) Sample plate

Cu block
Thermo-
couple
Heating
cables

(b) Heating base in
XAS chamber

Thermal Decomposition of Sugars

DFT calculations of hydrogen bonds in suc

Vacuum pressure

?

g1
°
? 105
]
S 190°C
2'10-6 Thermal -
3 decomposition of
§ 107 sugars heated
0 50 100 150 200
Temperature / °C around 190°C.
< 40 Sample current |, =300 mA
Z C Kregion O K region
230 Au(l)
o
3 20
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5 ot I ¢
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0 150°C| | fso°c
20 °C
1.0 TEY-XANES 00
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o
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>0.4 o RT
2 et s
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0 I
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rose molecules for XANES analysis of sugars

K. Hiramatsu, K. Maee, and Y. Muramatsu, e-J. Surf. Sci. and Nanotechnol. , 21, 300-304 (2023).

CK-XANES OK-XANES Calc. OK-XANES
a bc O K-XANES
Sugar b o x ie-15eV 10
1o 27°¢% T : Sugar ‘ 27°C Ototali 1 ' 1 n 9
S 08 1200C | 4oL 10 ! C 120°C D 3 L,
206 1500C | 190°° 208 . 150 °C Ouppert ! | 4—8 Donor
3 0.4 18%20 120 °C g i 180°C total | || 4 :/7H_b0nd
~ [ —~ [
% 02 Pl by S g i bor
F 0= , Fructose &0.4 L i s 510 S Bonor
- ' > . ! Sugar has 3 Lo 3
&, References Sucrose 0.2 ! ! the wider tail = 30 S il 10
e So . f joeensen  Sao i .
= Fructose N = ! i on  heating = P H-bond O
% 0.6 Glucose © . ! temperature % 50 [ 5 3
0.4 ! 1< : p : Re] o 4
I 510 References ; e 70 |1
0.2 : =z i ! = 11 H-Bond O o9
0 0.8 b s8 i "ENMP@c
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Photon energy / eV 0.6 ! 5 oV 2 90 |1,
Sucros! Paad SHEATAN © [
0.4 Fructosi'.\\ F 100 ||
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of Sucrose. 525 530 535 540 545 550 555 60 i
M s o GHOH oH " = o H CHOH o thOton energy / eV 110 1 1
o . o —P L L
o o |, CraoH OH OH N |, craon 540 545 550 555 560
v foooon ° Transition energy /eV
Sucrose Glucose Fructose . .
(C12H22011) (CeO6H12) (CeO6H12) Much H—bondlng sugar -> ngher mp.
mp: ~186 °C 146~156°C  103~105°C Less H-bonding sugar -> Lower mp.
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Further Application in Soft X-ray Spectroscopic Analysis

More than 20 companies have On the nature of organic dust Novae

collaborated with Muramatsu Lab. I. Endo, I. Sakon, T. Onaka, Y. Kimura, S. Kimura,

S. Wada, L. A. Helton, R. Lau, Y. Kebukawa, Y.

[Industrial Carbon Materials] Muramatsu, N. Ogawa, N. Ohkouchi, S. Kwok,
'S Amorphous Carbon Astrophys. J., 917, 103 (2021).

€ Activated Carbon

@ Graphitic Carbon

& Carbon Films

@ Carbon Fiber

€ Diamond-like Carbon

€4 Diamond Semiconductor
4 Nano-Diamond

¢ B/C/N ComDOSIte e

€ C/N Composite Materials  characterization  (Chemical,
€ Organic Materials Electronic states) in a lunar or space
¢ Oil environment where humans will reside for
¢ Polymer a long period of time

¢ Rubber @ Light Element Materials (C, N, O etc.)

& Ionic Liquid € Temperature £200°C

€ Under vacuum

¢ Foods etc. € Radiation resistance etc.

Summary 22122

® Amazing and steady progress of soft X-ray emission
spectroscopy.
@ Further developments in soft X-ray spectroscopy are expected.

Calibration and standards beamline 6.3.2 at the Advanced Light Source
J. H. Underwood, E. M. Gullikson, M. Koike, P. J. Batson, P. E. Denham, K. D. Franck,
R. E. Tackaberry, and W. F. Steele, Rev. Sci. Instrum., 67, 3372 (1996).

1996 @BL-6.3.2 1996 @BL- Only CRT and PC

632 were changed in
this 30 years!
2024@BL-6.3.2
J. H. Underwood
E. M. Gullikson
E. M.
Gullikson
2024@BL-
6.3.2

€ Unchanging and universal technology is also important.
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Y. Muramatsu et al., Synchrotron Radiation in Polymer Science, SRPS5, 16 (2012).
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Y. Muramatsu et al., X-ray Absorption Fine Structure-XAFS13, 511-513 (AIP, 2007).
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Y. Muramatsu et al., Anal. Sci., 37, 1617-1623 (2021).
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K. Shirai and Y. Muramatsu, Recent Progress in Graphene & 2D Materials Research, PRGR2019, 8P-45 (Matsue, 2019).
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2-4. sp?/spliR 3% D E & F1ib

*
(9)
ok

diamond-like
carbon (DLC), “Handbook of Nano
Carbon”, eds. By M. Endo and S.
lijima (NTS, 2007) pp. 718.

Nanostructure  of

HANXEIRSAHA—HR(DLC)Dsp?/splk KLt

K. Kanda et al., Jpn. J. Appl. Phys., 41, 4295-4298 (2002).

) Relative sp? content
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- 890

(RF plasma) &M EC_R' 820/0
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(TEY)ZIZHEWT, ChHRHILTEHD
[Esp2-CEsp3-COTEYMNELINCE
MNERDIEXT TIEE?

TEY-CKIXANESHM5sp2-Césp3-COMALEERE L AIZ(X, sp2-Césp3-C
DTEYLHZIBET IHELHD

sp2-CHIF&sps-CHFD
| HIFEER

Y. Muramatsu et al., Jpn. J. Appl. Phys., 48, 066514 (2009).
BT et al., XS T D£EZ, 43, 425-436 (2012).

sp2-Césp3-CH#ERTS
1. B FF

Y. Muramatsu et al., Anal. Sci., Published online on Sep
13, 2023.
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sp2-C/sp3-CREAFB D TEY-CKEmXANESHIE
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TePe | -CH,(CH,),CH, 18 20 0.47
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DLCER®MDsp2-C/sps-CLt
WA MEES, FAQE, \LARE, TEEW, BhflE, RRER, XELHOES, 55, 93-104 (2024).

0.388

k

(GRA/PE)
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90 — 1000 eVEEE D&M ERES

FIAER, BEAE, EHEZ, REES, KTEE XS/ FT0LS,
44, 243-251 (2013).

EREz, FRER, ABELN, BLUXE WDREE REYE, 8
BX, KT XESHFDLES, 46, 217-325 (2015).

29/35

A MBREOEA

Y. Muramatsu, K. Hiramatsu, K. Maee, K. Sakamoto, Anal.
Sci., 38, 717-723 (2022).
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HEETTOHRGBEHRIAHE (o004 MIL) DEEIE

HEAEZ, FIAES, AEEX,

REER, KTEE XESFDES, 45, 269-278 (2014).
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A=A R FRIDKFEREES LFTEOKIHXANES

K. Hiramatsu, K. Maee, and Y. Muramatsu, e-J. Surf. Sci. and Nanotechnol. ,

Tow-H-bond model

Electrostatic potential

21, 300-304 (2023).
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I. Endo, I. Sakon, T. Onaka, Y. Kimura, S. Kimura, S. Wada, L.
A. Helton, R. Lau, Y. Kebukawa, Y. Muramatsu, N. Ogawa, N.
Ohkouchi, S. Kwok, Astrophys. J., 917, 103 (2021).
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RE
1. BOXGERIRIN S St ik EXIR IR AR I 5548 18 (XANES)

2. CASTEPIZ&BXANES #4724
(1) EBERTF: s REEPBE

® HINEETE], FEHIEE, XANESARINILT—42 (1); FEERIEEWDCKIHXANES, X#R
I DHES, 55, 153-204 (2024)

® Y. Muramatsu, Correction for the Calculated XANES Spectra of 1,4,7,10-
Alkyltetracenes Considering the Total-Electron-Yield (TEY) Efficiency of sp2- and sp3-
Carbon Atoms, Anal. Sci., 40, 1209-1213, (2024)

TR > >
(2) SIF=FF/FLVEVE; BFRHKE
o EZH[ENE, BI8F, F)IES, MIES], a3V R—T+ /814 EVRDCKIEHEXANESHIE
EDFTEHEIZ KA BATIEBERENT, XD DES, 55, 353-361 (2024).

() WHE(RH/A—R) ; K FMEEERKEHESR)

® K. Hiramatsu, K. Maee, and Y. Muramatsu, DFT calculations of hydrogen bonds in
sucrose molecules for XANES analysis of sugars, e-J. Surf. Sci. and Nanotechnol. (e-
JSSNT), 21, 300-304 (2023).
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(XAS: X-ray Absorption Spectroscopy)
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2BFINE(TEY)E

BXRMAEBTEAINILEFIE
(TEY: total electron yield) i&
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T. Mizoguchi et al., J. Phys.: Condens
Matter. 21 (2009) 104204
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Y. Muramatsu, Anal. Sci., 40, 1209-1213 (2024).
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EMEERE, 2088, #8)IIES, FRAER, XBOTOHES, 55, 353-361 (2024).
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K. Hiramatsu, K. Maee, and Y. Muramatsu, e-J. Surf. Sci. and Nanotechnol. (e-JSSNT), 21, 300-304 (2023).

BhEED INERin-situ XANESHIE

Y. Muramatsu, K. Hiramatsu, K. Maee, K. Sakamoto,
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compounds, The 16th International Conference on X-ray and Inner-shell Processes, X-93 (Debrecen, 1993).

Y. Muramatsu, T. Scimeca, M. Oshima, J. Kawali, and H. Kato, Resonant reemission in BKa emission spectra
of boron oxide and boron nitride, The 11th International Symposium on Boron, Borides, and Related
Compounds, ISBB'93 (Tsukuba, 1993). Invited

J. Kawai, Y. Muramatsu, M. Kobayashi, I. Higashi, and H. Adachi, Discrete-Variational Hartree-Fock-Slater
calculations of boron 2p electron density of states of various boron compounds and their comparison with K-
V x-ray emission spectra, The 16th International Conference on X-ray and Inner-shell Processes, X'93
(Debrecen, 1993).

J. Kawai, Y. Muramatsu, M. Kobayashi, I. Higashi, and H. Adachi, Discrete-Variational Hartree-Fock-Slater
calculations of boron 2p electron density of states of various boron compounds and their comparison with K-
V x-ray emission spectra, The 11th International Symposium on Boron, Borides, and Related Compounds,
ISBB'93 (Tsukuba, 1993). Invited

J. Kawai, S. Tadokoro, Y. Muramatsu, S. Kashiwai, H. Kouzuki, M. Motoyama, H. Kato, and H. Adachi,
Detection of dangling bonds in the mechanically milled h-BN nanocrystals by resonance x-ray scattering
above threshold, The 8th International Conference on X-ray Absorption Fine Structure (Berlin, 1994).

Y. Muramatsu, H. Kohzuki, T. Kaneyoshi, M. Motoyama, A. Agui, S. Shin, H. Kato, and J. Kawai, Electronic
structure analysis of boron nitrides using soft x-ray emission and absorption spectroscopy including resonant
x-ray emissions in boron K-shell excitation, International Workshop on Resonant Inelastic Soft X-ray
Scattering (Walberberg, 1996).

Y. Muramatsu, S. Kashiwai, T. Kaneyoshi, H. Kouzuki, M. Motoyama, M. M. Grush, T. A. Callcott, J. H.
Underwood, and R. C. C. Perera, Soft x-ray emission and absorption spectroscopy for chemical reaction
process analysis in mechanical alloying systems, The 6th International Conference on Synchrotron Radiation
Instrumentation, SRI-97 (Himeji, 1997).

M. M. Grush, T. A. Callcott, Y. Muramatsu, D. L. Ederer, J. H. Underwood, E. M. Gullikson, and R. C. C.
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Perera, Soft x-ray emission and absorption - A comparative study on the sensitivity to oxidation state and
ligand environment of transition metal complexes, The 6th ISSP International symposium, ISSP-6 (Tokyo,
1997).

Y. Muramatsu, T. Oyama, J. J. Delaunay, T. Hayashi, Y. Tani, Y. Aoi, E. Kamijo, T. Kaneyoshi, M.
Motoyama, M. M. Grush, T. A. Callcott, D. L. Ederer, C. Heske, and R. C. C. Perera, Soft x-ray spectroscopy
of CsN4 crystalline films, 1998 Advanced Light Source Users’ Meeting (Berkeley, 1998).

Y. Muramatsu, T. Oyama, J. J. Delaunay, T. Hayashi, Y. Tani, Y. Aoi, E. Kamijo, T. Kaneyoshi, M.
Motoyama, M. M. Grush, T. A. Callcott, and R. C. C. Perera, Characterization of C3N, crystalline films using
high-resolution soft x-ray emission and absorption spectroscopy, The 2nd International Conference on
Synchrotron Radiation in Materials Science, SRMS2 (Kobe, 1998).

T. Kaneyoshi, H. Kohzuki, M. Motoyama, Y. Tani, Y. Aoi, E. Kamijo, and Y. Muramatsu, X-ray emission
spectra of b-CsN. prepared by ECR plasma sputtering method, Korea-Japan DV-Xa Symposium, DV Xa’98
(Seoul, 1998).

T. Kaneyoshi, H. Izumi, H. Kohzuki, M. Motoyama, Y. Muramatsu, J. J. Delaunay, T. Hayashi, Y. Tani, Y.
Aoi, E. Kamijo, M. M. Grush, T. A. Callcott, D. L. Ederer, C. Heske, J. H. Underwood, and R. C. C. Perera,
X-ray spectroscopy and theoretical calculation for B-C-N compounds, The 2nd International Conference on
Synchrotron Radiation in Materials Science, SRMS2 (Kobe, 1998).

Y. Ito, T. Tochio, A. M. Ulaicu, D. Ohsawa, T. Mukoyama, Y. Muramatsu, R. C. C. Perera, M. M. Grush, T.
A. Callcott, and E. Shermann, The contribution of the ligands around Cr to the resonant inelastic L x-ray
emission spectra, Thel2th International Conference on Vacuum Ultraviolet Radiation Physics, VUV-12 (San
Francisco, 1998).

Y. Muramatsu, Y. Ueno, T. Hayashi, M. M. Grush, E. M. Gullikson, and R. C. C. Perera, High-resolution
soft x-ray emission and absorption spectroscopy of hydrofullerene, CeoHss, The 18th International
Conference on X-ray and Inner-Shell Processes, X-99 (Chicago, 1999).

Y. Muramatsu, Y. Ueno, S. Hirono, S. Umemura, T. Hayashi, M. M. Grush, E. M. Gullikson, and R. C. C.
Perera, High-resolution soft x-ray spectra of amorphous carbon films measured using highly brilliant
synchrotron radiation, Applied Diamond Conference/Frontier Carbon Technology, Joint Conference 1999,
The 5th International Conference on the Applications of Diamond Films and Related Materials, the 1st
International Conference on Frontier Carbon Technology, ADC/FCT (Tsukuba, 1999).

Y. Muramatsu, M. M. Grush, and R. C. C. Perera, Valence band structure and decay process in the inner-
shell excitation of boron oxide, 1999 Advanced Light Source Users’ Meeting, T16 (1999).

Y. Muramatsu, Y. Ueno, M. M. Grush, and R. C. C. Perera, Spectral feature assignment in x-ray emission
and absorption spectra of amorphous carbon films, 1999 Advanced Light Source Users’ Meeting, T15 (1999).

H. Takenaka, Y. Muramatsu, S. Hayashi, H. Ito, Y. Ueno, E. M. Gullikson, and R. C. C. Perera, Optical
evaluation of Ni/Ti-based multilayers for soft x-ray optics, The 6th International Conference on X-Ray
Microscopy, XRM99 (Berkeley, 1999).

H. Takenaka, Y. Muramatsu, S. Hayashi, H. Ito, Y. Ueno, N. Moriya, E. M. Gullikson, and R. C. C. Perera,
Soft x-ray reflectivity and structure evaluation of Ni/Ti, Ni-N/Ti-N and Ni/C/Ti/C multilayers, 1999
Advanced Light Source Users’ Meeting, M47 (1999).

Y. Muramatsu, Y. Ueno, T. A. Sasaki, and R. C. C. Perera, Experimental Technique for radiative-process-
resolved x-ray absorption spectroscopy at the inner-shell excitation thresholds, The 11th International
Conference on X-Ray Absorption Fine Structure, XAFS XI (Ako, 2000).

Y. Muramatsu, Y. Ueno, and R. C. C. Perera, Chemical-bonding-state analysis of oxygen on graphitic surface
in microporous carbon by soft x-ray spectroscopy, The 8th International Conference on Electronic
Spectroscopy and Structure, ICESS8 (Berkeley, 2000).

Y. Muramatsu, K. Furukawa, K. Ebata, M. Fujino, T. Kaneyoshi, M. Motoyama, T. Yamamoto, and R. C. C.
Perera, Soft x-ray emission spectra and electronic structure of cubic silicon molecules, 2000 Advanced Light
Source Users’ Meeting, 140 (2000).

Y. Muramatsu, Y. Ueno, E. M. Gullikson, and R. C. C. Perera, Experimental technique for radiative-process-
resolved x-ray absorption spectroscopy at the inner-shell excitation threshold, 2000 Advanced Light Source
Users’ Meeting, 141 (2000).

Y. Muramatsu, Soft x-ray emission and absorption spectroscopy of low-Z materials: cubic silicon molecules
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and hydrofullerene, The 2000 International Chemical Congress of Pacific Basin Societies, PACIFICHEM
2000, ANYL 0377 (Honolulu, 2000). Invited

H. Takenaka, H. Ito, Y. Muramatsu, and E. M. Gullikson, Soft x-ray reflectivity and layer structure evaluation
of Ni/C/Ti/C and Co/C/Ti/C multilayers, The 5th International Conference on the Physics of X-Ray
Multilayer Structure, PXRMS’00 (Chamonix Mont-Blanc, 2000).

H. Takenaka, K. Nagai, H. Ito, Y. Muramatsu, T. Kawamura, E. M. Gullikson, and R. C. C. Perera, Soft x-
ray reflectivity and structure evaluation of CoCr/C multilayer x-ray mirrors for around 6 nm spectral region,
The 7th International Conference on Synchrotron Radiation Instrumentation, SRI1-2000 (Berlin, 2000).

H. Takenaka, H. Ito, K. Nagai, Y. Muramatsu, E. M. Gullikson, and R. C. C. Perera, Soft x-ray reflectivity
and structure evaluation of Ni/C/Ti/C multilayer x-ray mirrors for water-window region, The 7th
International Conference on Synchrotron Radiation Instrumentation, SRI-2000 (Berlin, 2000).

H. Takenaka, H. Ito, K. Nagai, Y. Muramatsu, E. M. Gullikson, and R. C. C. Perera, Soft x-ray reflectivity
of CoCr/C multilayer x-ray mirrors around 6-nm spectral region, 2000 Advanced Light Source Users’
Meeting, 129 (2000).

H. Takenaka, H. Ito, K. Nagai, Y. Muramatsu, E. M. Gullikson, and R. C. C. Perera, Soft x-ray reflectivity
and structure evaluation of Ni/C/Ti/C multilayer x-ray mirrors for water-window region, 2000 Advanced
Light Source Users” Meeting, 130 (2000).

T. A. Sasaki, N. Chugan, and Y. Muramatsu, Performance of soft x-ray emission spectrometer employing
charge-coupled device detector, The 7th International Conference on Synchrotron Radiation Instrumentation,
SRI1-2000 (Berlin, 2000).

Y. Ueno and Y. Muramatsu, Configurational analysis of molecular adsorbates in microporous carbon by soft
X-ray emission spectroscopy, International Workshop on Physical Properties of Matter by X-ray Absorption
and Emission Spectroscopy (Osaka, 2000).

Y. Ueno, Y. Muramatsu, M. M. Grush, and R. C. C. Perera, Configurational analysis of molecular adsorbates
in microporous carbon by soft X-ray emission spectroscopy, 2000 Advanced Light Source Users’ Meeting,
143 (2000).

Y. Ueno and Y. Muramatsu, Configurations of benzene and pyridine adsorbed on microporous carbon
analyzed by CK X-ray emission spectroscopy and DV-Xa molecular orbital calculations, The 2000
International Chemical Congress of Pacific Basin Societies, PACIFICHEM 2000, ANYL 0318 (Honolulu,
2000).

Y. Muramatsu, E. M. Gullikson, and R. C. C. Perera, OK x-ray absorption spectra of condensed aromatic
compounds having various oxygen functional groups, The 13th International Conference on Vacuum
Ultraviolet Radiation Physics, VUV-XIII, TuOl (Trieste, 2001).

Y. Muramatsu, Soft x-ray emission and absorption spectroscopy of industrial carbon materials using
synchrotron radiation, IUPAC International Congress on Analytical Sciences 2001, ICAS2001 (Tokyo, 2001).
Invited

Y. Muramatsu, T. Yamamoto, T. Kaneyoshi, K. Furukawa, K. Ebata, M. Fujino, and R. C. C. Perera, Soft x-
ray emission spectra of cubic silicon molecules identified by discrete variational (DV) Xa molecular orbital
calculations, The 6th International Conference on Atomically Controlled Surfaces Interfaces and
Nanostructures, ACSING (North Lake Tahoe, 2001).

Y. Muramatsu, Theoretically-predicted soft x-ray emission and absorption spectra of graphite-like structured
BC:N, DV-Xa International Workshop ’01, DV Xa’01 (Wako, 2001). Invited

Y. Muramatsu, H. Takenaka, E. M. Gullikson, and R. C. C. Perera, Total-electron-yield x-ray standing-wave
measurements of multilayer x-ray mirrors for the interface structure evaluation, 2001 International
Microprocesses and Nanotechnology Conference, MNC2001 (Matsue, 2001).

Y. Muramatsu, K. Kuramoto, E. M. Gullikson, and R. C. C. Perera, Soft x-ray emission and absorption
spectroscopy in the O K region of oxygenated functional groups in aromatic rings, 2001 Advanced Light
Source Users” Meeting, 140 (2001).

H. Takenaka, K. Nagai, H. Ito, T. Sakuma, K. Namikawa, Y. Muramatsu, E. Gullikson, and R. C. C. Perera,
Soft x-ray reflectivity and thermal stability of CoCr/C multilayer x-ray mirrors, The 13th International
Conference on Vacuum Ultraviolet Radiation Physics, VUV-XIII, Tu139 (Trieste, 2001).

H. Takenaka, K. Nagai, H. Ito, S. Ichimaru, Y. Muramatsu, E. M. Gullikson, and R. C. C. Perera,
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Development of CoxCri1-/C multilayer mirrors for using x-ray photoemission spectroscopy in the wavelength
region around 6-nm, 2001 Advanced Light Source Users’ Meeting, 184 (2001).

Y. Muramatsu, M. Fujino, T. Yamamoto, E. M. Gullikson, and R. C. C. Perera, Soft x-ray emission and
absorption spectroscopy in the Si L region of polysilanes, The 3rd International Conference on Synchrotron
Radiation Materials Science, SRMS-3 (Singapore, 2002).

Y. Muramatsu, Soft x-ray emission and absorption spectroscopy for industrial material characterization, The
5th SPring-8 International Workshop on 30-m Long Straight Section — on the use of Coherent Soft X-rays
from Super-Brilliant Sources (SPring-8, 2002). Invited

Y. Muramatsu, J. Denlinger, E. M. Gullikson, and R. C. C. Perera, Soft x-ray spectroscopy of polyaromatic
hydrocarbons, 2002 Advanced Light Source Users’ Meeting (2002).

K. Kawatsura, K. Takahiro, T. Morikawa, Y. Muramatsu, and R. C. C. Perera, Excitation-energy dependence
of Cu L3 x-ray emission spectra of Cu, Cu,0, and CuO, International Seminar on Photoionization in Atom,
ISPA (Kyoto, 2002).

T. Okane, S-i. Fujimori, K. Mamiya, J. Okamoto, Y. Muramatsu, A. Fujimori, Y. Nagamoto, and T. Koyanagi,
Photoemission spectroscopy of the filled skutterdite compounds YbFesShi,, The 3rd International
Symposium on Advanced Science Research, ASR2002, Advances in the Physics of f-electron Systems (Tokai,
2002).

S-i. Fujimori, J. Okamoto, K. Mamiya, T. Okane, Y. Muramatsu, A. Fujimori, H. Yamagami, Y. Tokiwa, S.
Ikeda, T. Matsuda, Y. Haga, E. Yamamoto, and Y. Onuki, Angle-resolved photoemission study of quasi-
two-dimensional Ce compounds CeRhlins and Celrins, COE International Workshop on High Resolution
Photoemission Spectroscopy of Correlated Electron Systems (Osaka, 2002).

S-i. Fujimori, J. Okamoto, K. Mamiya, T. Okane, Y. Muramatsu, A. Fujimori, T. Narimura, K. Kobayashi,
K. Shimada, T. Taniguchi, N. Harima, D. Aoki, Y. Tokiwa, S. Ikeda, H. Shishido, Y. Haga, and J. Onuki,
Photoemission Study of CeTlns (T=Rh, Ir), International Conference on Strongly Correlated Electron
Systems, SCES’02 (Krakow, 2002).

S-i. Fujimori, J. Okamoto, K. Mamiya, T. Okane, Y. Muramatsu, A. Fujimori, T. Narimura, K. Kobayashi,
K. Shimada, T. Taniguchi, N. Harima, D. Aoki, Y. Tokiwa, S. Ikeda, H. Shishido, Y. Haga, and J. Onuki,
Photoemission Study of CeTIns (T=Rh, Ir), The 23rd International Conference on Low Temperature Physics,
LT23 (Hiroshima, 2002).

Y. Muramatsu, E. M. Gullikson, and R. C. C. Perera, High-resolution soft x-ray absorption spectra of
amorphous carbon, The 12th International Conference on X-ray Absorption Fine Structure, XAFS12 (Malmo,
2003).

Y. Muramatsu, K. Tomizawa, J. D. Denlinger, E. M. Gullikson, and R. C. C. Perera, Soft x-ray spectroscopy
of polycyclic aromatic hydrocarbons (PAH), The 19th International Conference on Electronic Spectroscopy
and Structure, ICESS-9 (Uppsala, 2003).

Y. Muramatsu, M. Motoyama, J. D. Denlinger, E. M. Gullikson, and R. C. C. Perera, Microstructure of
carbon films on the Japanese smoked roof tile “Ibushi-Kawara” characterized by angle-dependent soft x-ray
spectroscopy, The 10th International Conference on Total Reflection X-Ray Fluorescence Analysis,
TRXF2003 (Awaji, 2003).

Y. Muramatsu, M. Motoyama, J. D. Denlinger, E. M. Gullikson, and R. C. C. Perera, Carbon Films of the
Japanese Smoked Roof Tile “Ibushi-Kawara” Characterized by Angle-Resolved Soft X-ray Spectroscopy,
2003 Advanced Light Source Users’ Meeting (Berkeley, 2003).

M. Motoyama, M. Yamashita, K. Yamada, T. Kaneyoshi, S. Fukushima, Y. Muramatsu, and J. Kawali,
Orientation effect of graphitic crystallite on the x-ray emission spectra and the structure of surface carbons
of smoked roof tile, “lbushi Kawara”, The 10th International Conference on Total Reflection X-Ray
Fluorescence Analysis, TRXF2003 (Awaji, 2003).

J. Okamoto, K. Mamiya, S. Fujimori, T. Okane, Y. Saitoh, Y. Muramatsu, and A. Fujimori, Magnetic circular
x-ray dichroism study of paramagnetic and anti-ferromagnetic states in SrFeOz using a 10-T superconducting
magnet, The 8th International Conference on Synchrotron Radiation Instrumentation, SRI103, 10.31 (San
Francisco, 2003).

T. Ejima, Y. Muramatsu, H. Takenaka, and M. Watanabe, Simulation study of total-electron-yield x-ray
standing-wave spectra of Mo/Si and Mo/SiC/Si/SiC multilayers, The 8th International Conference on
Synchrotron Radiation Instrumentation, SRI03, 16.109 (San Francisco, 2003).
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T. Okane, S.-I. Fujimori, K. Mamiya, J. Okamoto, Y. Muramatsu, A. Fujimori, H. Suzuki, T. Matsumoto, T.
Furubayashi, M. Isobe, and S. Nagata, High-resolution soft x-ray photoemission spectroscopy of spinel-type
compound Culr2S4, International Conference on Magnetism, ICM03 (Roma, 2003).

T. Okane, J. Okamoto, K. Mamiya, S.-i. Fujimori, Y. Saitoh, Y. Muramatsu, A. Fujimori, and A. Ochiai, X-
ray magnetic circular dichroism at the U N4sedges of uranium monochalcogenides US, USe and UTe,
Conference on Polarized Neutrons and Synchrotron X-rays for Magnetism, PNSXM2003 (Venice, 2003).

Y. Muramatsu, M. Yamashita, M. Motoyama, M. Hirose, J. D. Denlinger, E. M. Gullikson, and R. C. C.
Perera, Characterization of surface carbon films on weathered Japanese roof tiles by soft x-ray spectroscopy,
European Conference on X-Ray Spectrometry, EXRS2004, (Alghero, 2004).

Y. Muramatsu, T. Yamamoto, J. D. Denlinger, and R. C. C. Perera, Soft X-ray emission spectroscopy of
noble gas atoms doped in solid matrices, The 14th International Conference on Vacuum Ultraviolet Radiation
Physics, VUV-14, (Cairns, 2004).

Y. Muramatsu, Soft X-ray emission spectroscopy of carbon materials; Angle-resolving measurements and
industrial applications, Advanced Light Source Users’ Meeting, Workshop on Photon-in and Photon-out X-
ray Spectroscopy in Material Sciences, Environmental Energy and Chemical Analysis (Berkeley, 2004).
Invited

T. Yaita, H. Narita, Y. Okamoto, H. Shiwaku, Q. Liu, T. Kimura, Y. Muramatsu, D. K. Shuh, N. M. Edelstein,
R. C. C. Perera, and E. M. Gullikson, Coordination chemistry of trivalent lanthanides and actinides for the
purpose of radiational design of separation systems, International Conference on Rare Earths in Nara, Rare
Earths 04 (Nara, 2004).

A. Fujimori, Y. Ishida, J.-I. Hwang, M. Kobayashi, Y. Takeda, Y. Saitoh, J. Okamoto, T. Okane, Y.
Muramatsu, K. Mamiya, T. Koide, and A. Tanaka, Core-level MCD study of magnetic semiconductors, The
2nd PICS Workshop on High Energy Spectroscopies in d and f electron systems and RIKEN Workshop on
Quantum Materials Research Group (SPring-8, 2004).

M. Kobayashi, Y. Ishida, J. I. Hwang, T. Mizokawa, A. Fujimori, J. Okamoto, K. Mamiya, Y. Takeda, T.
Okane, Y. Saitoh, Y. Muramatsu, A. Tanaka, H. Seki, H. Tabata, and T. Kawai, Photoemission and x-ray
magnetic circular dichroism studies of the diluted magnetic semiconductor Zn;.xCoxO, The 5th Korea-Japan-
Taiwan Symposium on Strongly Correlated Electron Systems (Busan, 2004)

Y. Muramatsu, M. Hirose, M. Motoyama, E. M. Gullikson, and R. C. C. Perera, Chemical analysis of rust on
Japanese smoked roof tiles using soft x-ray spectroscopy, The 8th International Conference on X-ray
Microscopy, XRM2005, P111 (Himeji, 2005).

Y. Muramatsu, T. Takebe, A. Sawamura, J. lihara, A. Nanba, T. Imai, J. D. Denlinger, and R. C. C. Perera,
Electronic structure analysis of boron-doped diamond by soft x-ray spectroscopy and discrete variational
(DV) —Xa molecular orbital calculations, The International Chemical Congress of Pacific Basin Societies,
PACIFICHEM 2005 (Honolulu, 2005).

M. Yamashita, K. Yamada, A. Fujimoto, Y. Muramatsu, T. Takahashi, and M. Motoyama, X-ray emission
spectroscopy and electron microscopy of mechanically-ground graphite using electron probe microanalyzer,
The 8th International Conference on X-ray Microscopy, XRM2005, P95 (Himeji, 2005).

Y. Muramatsu, H. Takenaka, T. Ejima, J. D. Denlinger, E. M. Gullikson, and R. C. C. Perera, Soft x-ray
emission spectra of Ru/B4C multilayers measured under x-ray standing-wave conditions for non-destructive
interface characterization, The 11th International Conference on Total Reflection X-Ray Fluorescence
Analysis and Related Methods, TXRF2005, P-26 (Budapest, 2005).

J. 1. Hwang, Y. Ishida, M. Kobayashi, Y. Osafune, T. Mizokawa, A. Fujimori, Y. Takeda, K. Terai, S.-i.
Fujimori, Y. Saito, Y. Muramatsu, A. Tanaka, T. Kondo, M. Munekata, M. Hashimoto, H. Tanaka, S.
Hasegawa, and H. Asahi, Photoemission and x-ray absorption studies of the electronic structure of GaN-
based diluted magnetic semiconductors, The 6th International Conference on Nitride Semiconductors, ICNS6
(Bremen, 2005).

Y. Muramatsu, J. D. Denlinger, and R. C. C. Perera, Angle-dependent X-ray Raman scattering of graphite,
2005 Advanced Light Source Users” Meeting (Berkeley, 2005).

Y. Ueno, P. Nachimuthu, T. Yamamoto, Y. Muramatsu, E. M. Gullikson, and R. C. C. Perera,
Characterization of sodium halides by Na K and L-edges NEXAFS, 2005 Advanced Light Source Users’
Meeting (Berkeley, 2005).

Y. Muramatsu, T. Takebe, A. Sawamura, J. lihara, A. Nanba, T. Imai, J. D. Denlinger, and R. C. C. Perera,
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Electronic structure analysis of boron-doped diamond by soft x-ray spectroscopy and discrete variational
(DV) —Xa molecular orbital calculations, The International Chemical Congress of Pacific Basin Societies,
PACIFICHEM 2005 (Honolulu, 2005).

A. Sawamura, J. lihara, Y. Muramatsu, T. Takebe, A. Namba, R. C. C. Perera, T. Imail, J. D. Denlinger, X-
ray emission and absorption study of semiconducting and metallic boron-doped diamonds, The 10th
International Conference on New Diamond Science and Technology, ICNDST-10 (Tsukuba, 2005).

A. Sawamura, J. lihara, Y. Muramatsu, T. Takebe, A. Namba, R. C. C. Perera, T. Imai, J. D. Denlinger, X-
ray emission and absorption study of semiconducting and metallic boron-doped diamonds, International
Workshop on Superconductivity in Diamond and Related Materials, IWSDRM2005 (Tsukuba, 2005).

Y. Muramatsu, T. Takebe, A. Sawamura, J. lihara, A. Namba, T. Imai, J. D. Denlinger, and R. C. C. Perera,
Double acceptor levels in the bandgap of boron-doped diamond semiconductors analyzed soft x-ray
absorption spectroscopy and DV-Xa calculations, European Conference on X-Ray Spectrometry, EXRS2006,
P6-2 (Paris, 2006).

Y. Muramatsu, R. Harada, E.M. Gullikson, Soft x-ray absorption spectroscopy of carbon black, The 13th
International Conference on X-ray Absorption Fine Structure, XAFS13, WE-PO93 (Stanford, 2006).

Y. Muramatsu, Soft x-ray spectral analysis of industrial carbon materials using DV-Xa calculations, The 4th
International Conference on DV-Xa Method, DV-Xa2006, Invited-6 (Jeju, 2006). Invited

S. Ueda and Y. Muramatsu, Soft X-ray emission spectral analysis of graphite fluoride (CF)n using DV-Xa
calculations, The 4th International Conference on DV-Xa Method, DV-Xa2006, Poster-13 (Jeju, 2006).

Y. Muramatsu and E. M. Gullikson, Pi*-peak broadness in the CK x-ray absorption spectra of graphite-
based carbon materials, 2006 Advanced Light Source Users’ Meeting (Berkeley, 2006).

K. Terai, Y. Takeda, S. Fujimori, Y. Saitoh, T. Okane, Y. Muramatsu, K. Kobayashi, and A. Fujimori, Laser
molecular-beam epitaxy system for in-situ soft x-ray spectroscopy in SPring-8 at BL23SU, The 9th
International Conference on Synchrotron Radiation Instrumentation, SR12006, MP-034 (Daegu, 2006).

Y. Muramatsu, and J. D. Denlinger, Angle-resolved resonant inelastic x-ray scattering (RIXS) of highly
oriented pyrolytic graphite, Colloquim Spectroscopicum Internationale XXXV (Xiamen, 2007).

M. Kawaguchi, Y. Imai, S. Kuroda, and Y. Muramatsu, Intercalation chemistry and electronic structure of
materials with compositions BCxN (x>6) based on the graphite network, International Symposium on
Intercalation Compounds, ISIC 14 (Seoul, 2007).

M. Kawaguchi, Y. Imai, S. Kuroda, and Y. Muramatsu, Intercalation chemistry and electronic structure of
graphite-like layered material with compositions BCxN(x>6), CARBON 2007 (Seattle, 2007).

Y. Muramatsu, R. Harada, and J. D. Denlinger, Soft x-ray emission spectroscopy of carbon black, The 19th
International Congress on X-Ray Optics and Microanalysis, ICXOM, Poster 58 (Kyoto, 2007).

Y. Muramatsu, J. lihara, T. Takebe, and J. D. Denlinger, Chemical analysis of boron atoms in diamond by
soft x-ray emission spectroscopy, The 19th International Congress on X-Ray Optics and Microanalysis,
ICXOM, Poster 31 (Kyoto, 2007).

K. Kamamoto, J. Nozawa, Y. Muramatsu, O. Amano, and E. M. Gullikson, Application of synchrotron-
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246) RUFARE, TAEA, EMER, ARET], 7I77 7 Z AT ROBEIREBICKIE T RO 8,
EXGHRAAT ML OWAIREE AT, A A= B2 — 222007 F4E2 (2007).

247) FIRARER], FH YGRS YR I KD IR FEA B O RS B IRBEAT, IR FEA B FE10H B3I — TR EH
BHE A OBLREZWHEOHT B 1, (2007). Invited

248) AHAAREE], SUFIAYR, FEAR BB, BRI 5 B LD A Y EL RO Ry T NE T
WHEDBIZE, H21MZ AV EL R LAWY A, 113 (2007).

249) MAAFER], JRHFEST, B —R T Ty OFSRIRXERIE L o fiAE n kA OETIREE, 34
RFBIEFRFE (2007).

250) %R EIR, KAREIE, IMHESC, WA, mREE R, FRREE], RIEBER, REHEM R REMEIOT
J—RlefbzsE), F3ARRFEMEI RS (2007).

251) EHER, FAFEE], 2 T UICEPRXHRWI S SIS R D BN R IR B R ERRLOERSHIE, FRk19
EFEBVE TSR B2 (2007).

252) $ATE S, FIAARER], B EHCHRR N S SRS KD B A i O FTRENE ;IS ORIk A
WRARMAE O EEIE, FR194- R E S HTifFsE 2 Fi < (2007).

253) FMHAAEER], BREE- T LX —TFE T DR BEMBIOMXIRRE S HT, & 21 Bl ARBSO L FRFES K
SR EEFY AR Y A, AR 3 [HEH > T ERER ], 5 (2008). Invited

254) FAAFET], A YT R D CKXFRIE AT MBS DR R X vy PO FFEHERIZOWT, 56
21 [Bl H A B P22 - SRR A [T 7R D 4, 13P034 (2008).

255) FHITR, FIARER], MR E R, B KRR I YR LD IR B R R LRS- E BT, o
FEEE DM EEm b BEn~DiEH, 55 21 8] H A B L F SRS - BUR ERF A RS AR T D 4, 13P036
(2008).

256) KEFIRE, FIAHEH], HEERE, I—R T R—r OB R I G RIS G, 45 21 [81 B AL
SIS SRR E RIS R YT A, 13P032 (2008).

257) AR HIESS, AHAARER], ST, BSOCIRXMR D GBI LT 2 LR BT, % 21 181 B A K
SRS AR A TR AR 2,13P033 (2008).

258) TAHEER, AHAAEEH], <28 AL O SEIRX BRI - I A 7 L, 86 21 [8] B A St P
e R A RIS AR 4, 13P035 (2008).

259) fitfi B —, FHRAHER], WA, BadR, RN, ~XVUDLEERO S HEARXERRE TIN5
21 [Bl H A B P22 SRR A R 7R D 4, 13P031 (2008).

260) Il MHer, A HEE, AnhT, BEER, FRREEFE, mASAT, PSIEE, FARS, &rkt/
NAT VR ORIRLEZ OIS, KIRERIEE R FIRT7 a7 7 7 0y = 7 M 41 - 5t
11 2 I L 7B REAT B O BHFE | SRR 19 AREES 7R T A (2008).

261) AHARRET], B EHOGERIE G - I o3 YR Z KD IR FEA B O RE B R R AT £, == — X A YEL KT

iy

sibre

i
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A—7 LRE 19 AR FEE 13 [BIH AT A 3 I 23 (R, 2008). Invited

262) JI| Oz, Kk, BEER, MNRHEF, 7777 MERIRMEAY BCN OE ikl 7 —hL
—rarofb, BARIFRE 88 HEFHF2 (2008).

263) W[ELE, B, AREETE], 7AE B o ERNE, B AR R 47 [MIKZ (2008).

264) FIRaRER], ALRHBER, JREET, B X # EE N —R 7 Ty AR L IRk
FHRC L HTED#REE, 5 69 [m1 Tk Fatim<s, P2302 (2008).

265) SRATE &, FHRARER], AT I EHCHRRI Y kA AW Z AR R IR EM B R ORRE
S TERSHTHM(L); BEE ANV A WE W REROVER, # 69 o bFains, Y1301
(2008).

266) KEFZR=E, AHARER], 2B IR kA -T2 R FEME R RO - &'k
hi(L); EREH G ERCEWEROT R EROMER, 5 69 [E10Hr{b5 51 Fm<s, Y1302 (2008).

267) FHfagER], B, JoiliRe, B X o JeiE TR LTRSS U LD R SR I b S e 1 RN A&
FEL7-BRIC LD BEnER L MRS, 55 17 MIBRBI L FRtm2, P-238 (2008).

268) AR, JHBEK, KU SSE, VEIVE, FHRFERE], Cu, Zn BLO Cd IRGIEIRIZEBITHMIETA RO
WERE, 5 17 MIBRE(L YRR, P-254 (2008).

269) FAAFEF], KRR B LD TR BB O ekl Z O \EEME, 5 11 [ XAFS Ffime,
6101 (2008). Invited

270) FEAVE, FKEM—, KAH, AR, SERE 1, YA T 28T D& RINLE 7 A TR D
B, H AR HERE 4 2008 45 K4, P22-10 (2008).

271) AR HBESE, FHRARER], RS, B R JEEIC L DT A0 1 - (L FRBE AT (1) s RIR=
ADANTIUIRET, H A28 57 42, Y1104 (2008).

272) TAHEER, FHAAEER], HUR XY IR LD R IRAL D E 1 AL IR BE AT (1) 5 IRAETZ D
CKXHRAZIVARAT, B AL 25 57 4743, Y1105 (2008).

273) HRE K, BafERMm, WEREYFE, R, KIPEOSOEIE X BO—7r (AN T LK E
WIZ T RAE -, B AT LSR5 57 42, Y1125(2008).

274) KIEWIr, SAEEE, 48, BER, MFESC, FIREEF], REBER, ) X S EcLsFy
TABETTZADTF 53 FfENT, BARETIv 7 A 21 [AIFkFET AR 2 (2008) .

275) FHFARE ], XHERWIURO =X — (A EIZR T 5552 (2) ARG/ 77 7Ahd CK Ui, 4 44
MIXHR T w2, 8 (2008).

276) SRATE &, AAAFER], 2E IR 5 Yo ika F W2 R FEME R HER R O RS - & R AT i
T DBH%E ;sp3 RIRF~DWH, 5 44 FIXKR T tim<, 10 (2008).

277) $RATE R, FAFER], REFE, B KRR B KD BT 0 A LS R EHEFE RIS
HFHERACSIEDFELE, S 44 MIXFRIHTFTERE, P-30 (2008).

278) FAHMER, REFRE, ARHMERE, SAKE, FHiRFEE, 28 FIEK X BRI bEE v
SpYsp? IR FELAIHTDELL(L); IR AIEHEREIZ V- spYsp® RFEDE IR, 5 44 [MIXER Mt
FHi23, 9 (2008).

279) FHAAHER], CK 428 T- UL B XA /3 eI XD spPlsp® 136 b B B B9~ % 5% sp¥sp® [ KR
Ak Tz sp?lspd 2 1IN E L O FHAI LM, 5 22 A4 A Y BRI U ART T A, 214 (2008).
280) FIRAEE ], SRATEE, RE T UICEIRXARRI 5 kA Ao R EMEN 2R H E 5R O IRIE - & B /b i

OBI%, 22 [MX AV EL R URUY A, P31 (2008).

281) #KEF A 3E, H TERAEH, BoAER, WEREEE, MIRER], REER, HKREELEDXBRIBIOBETZ
A& ET DRI LA LW AERNDKEE L, 55 19 [B1(FRL 20 4 F) BETEW) 5 = WF JE 56 4 23 (2008).

282) FHinEEw], EREEE, SR, SHU, ZILEE, B GXERO IEICLDRYFEEANTTT7 7 A1
D ST AR, £ 35 [l FA B ES, 2B14 (2008).
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283) SRATELE, FIRFETF], 2 FINEIKXEERIN S HIEIZ LD sp3 KRR FEMEI R EEL R OWRAE - & &0
, 5 35 [AlRFEM B2 443, 1P32 (2008).

284) [ ST, AHAREEE], B—R 7T 7 D FRFTEIERHT ; B KRN AAZ MV OFFIR, 25 35 [A]
IREM B 24, 2B10 (2008).

285) [IAHER, Kiussk, JIl Oz, FiafEs], 777 7 MEER{IEAY BC2N OE T-HE O, 5
35 [ElRFE M B 242, 1P30 (2008).

286) AL, FIANHER], BHEER X BRIy YeiEIC LD sp3 SRR FE R AL O IRRE « & B[R M 4
WML IS, Rk 20 4FFEEAVE 3 HriF 7t (2008).

287) REFRE, MIAFEHE], 2B FIEBXERII Y aikz T RFEM R E R ORRE - E B0, 2
FREAHBBCEWE MO ERROMERR, PRk 20 4B 5 Hrif 22 (2008).

288) AR HHER:, ATEAREW], JREEST, HBEAOGER X B0 EIEIC LD RIRT LObFAREES 4T, ok 20 4R
FEBVE A FE2 (2008).

289) FFafER], AFE UL ETOGR I E(2351) % sp? [RFE L sp IRFDOE TULELLLORIE, 5 22 [FHA
PR EE  UER A R AR U A, 11P036 (2009).

290) Al t, TAMEER, AfRMEER, FAREER], )G EE], 77— R~ —O B e #GHRHT (1);
EAR(C60)2 OFEEARAER A, & 22 Al H AU A SFE IR ARV AR YT A, 11P037
(2009).

201) H BE M, SRAEE, MR, MinEEE], BRMER AL 72ER LG R B IC D BN 2R i ER (L o i ek
X#ortr, 5 22 Bl B ARG P2 ES  BEHOER G RIY AR A, 11P038 (2009).

292) (LR, REPARE, MR, SR, HHEB, ZILSEE, AU REANB OB G5BT
(1); BxCy 77 AZ—OEIRREFHR, & 22 [BlH AL FRFES O R AR VR YT A,
11P039 (2009).

293) AfRHHESL, FRAFER], RS, BUREIXHER 0 JEIEIC L DT MO ERE SRR (2); RIRT LDfE
{LARREARMT, 55 22 [8] B AR FEE - BB RIS 7R D A, 11P040 (2009).

294) KEFFRE, SATER, MR, 2% IR kL R R B EEER S R ORE &
BT, EREA T EREDE RO EROMERLSH, 8 22 Bl ABS PR ES Bt
BHEA TR AR YT A, 11P041 (2009).

295) BRAE RS, BHEVRRR, ATAAEEE], KEFIE, RE IR 73 i o bR SRR 1 % 32
DARHE - TE B HT(2); sp3 F bR~ & AT ~DEBH, 5 22 [8] B AR KU P2 F 2 -
BHEA RIS AT A, 11P042 (2009).

296) TAMER, FHAARER], HUR BRI Y - WIS YEIEIC L& B 48 kb4 (TiC, VC) D& b5k
REHT, #5 22 18] H ARG R P - U R R & RIS AR DY A, 11P043 (2009).

297) REFZRE, MAAFER], 2B FIEIR X SRR CIEICRDEREH sp2 RRFEMEOIREE - E &I
IRE oI AR, 2 3 [Bb 7" T b7+ — L @ B PH %18 23 (20009).

298) FHHHER, FIAARER], B CHIRXHERIE G - W o3 VA I K DE A4 e PRk (TC, VC) D 1R HE
fENT, % 3 e F T T b7 4+ — 2@ B R 23 (2009).

299) AR HIESS, FHRARER], ST, BAHIR X BRI W53 BT 1D RIRT LD LR BE A3 AT,
W 3 UL T T R 4 — @ B PE 2 22 (2009).

300) 41 —H&, R, SEE, /IMFESS, AIREER], RIEBT R, WU LR g —5
HTADKRY FZENLESRAT, AARETIv7 A %4z 2009 4F4E4> (2009).

301) Il A Mz, KTk, IWAKEE, FIRER], 777 7AMEBIRILAY BC2N OE &L A2 —h
L—valy, AR 89 4L (2009).

302) B, VERVE, AR, MSETA N SR A A U ARER L LIRS T D72 O S AT AL ERYE ;
JE T EIERB L OO X BT~ H, H AR 89 FEFES (2009).
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303) FFiaHE W], FHIBE AR, PERPE, B LKER, MNETA M BIER L TR LKA P 4
J& (Pb, Cd) Offii 5 JeXER3 AT, 5 70 [0 AT b Satimas, P2042 (2009).

304) FHIRRER], SRAE, L, 2 I EECHRRIN S kA IV sp2 R LN sp3 SRR FEHENR
AR SR D TE & - IRRE AT HAN, 56 70 [T b 55162, P2043 (2009).

305) {EEHEAE, FHaHER], SRR, HHB, ZILEE, BIDERXER LS DV-Xa 2 F#uEEZ A
ToRD SEEANBER O RFTE & 34T, % 70 RIS E ARt =, Y1013 (2009).

306) FAMEA, FriapEs], M EXMIEiks DV-Xa 7 F Bl 54 IV TS 131 & e B L (TIC, VC)
OFE ALK, 5 70 LR, Y1014 (2009).

307) FEHVE, BRI, RHRHER, S RIS S S S  B 0 ABO BRI, % 18 FASHL
2, P-198 (2009).

308) FHIARET], HENRIRFMELD CK UEXFRLIL AR M EBITD n*e—2 D JR13Y, 5 21 [[] DV-Xa HF
74, Spectroscopy-01 (2009).

309) FAHER, FIAEER], DV-Xa 45 F#EEZ W RAL ST I (VC) DS YR AT S IVHRHT,
55 21 0] DV-Xa iff 543, Spectroscopy-04 (2009).

310) REFRE, HIRFEF], 8T, I —Ro T /R —ACHA 725 5 O K BRI RE 4T,
21 [A] DV-Xa #f7E43, Spectroscopy-05 (2009).

311) LG, FIHAARER], SR, & H, Z L=, DV-Xa 57 F#ETEZ WY #EA RS O
TR X BRI VIRMT, 55 21 [8] DV-Xa BF7E4%, Poster-07 (2009).

312) JE LB, FI=MR, FIaEEF], DV-Xa 79 FIUEIEICZDBIE T — R 7T 7 ORI A~ -
JURRHT, %5 21 [8] DV-Xo #9542, Poster-08 (2009).

313) Fr il th, AHARFER], JIIRFE E], DV-Xa 53 F#UEEIC LD 77— L A RO E FIRIEFHE, 25 21 [
DV-Xa #lF4E4>, Poster-09 (2009).

314) REFRE, FIAFRER], EELE, BUDERXRO HIEICLDEREA I —R T/ — O JFpiis
figtfr, 2009 FKF=H5 70 [t AR "7 2 AT %, 8pZR-11 (2009).

315) FAAKER], 42FE U EHOGIRIRIN 53 HeiE T IR E IR TR D sp?lsp® fRFE LA RO HALH)?, 2009 FKFRH
70 [E B2 ARk T 23, 8pZR-12 (2009).

316) VH 7, I AR, FRRRER], KIAEE, FHE T, VAWM TES ORI BT 58
TR, IR 2009 4 K4, P22-8 (2009).

317) FIAARER], A 1IN EHXHRL U 75 IEIC K DR A REI O ML E &2 DWW T, B AL H
58 [FI4F43, G3018 (2009).

318) FAMEA, RANEER], W MR YEIBIC L DB & B ALY D K5 - - L IR Re AT, 55 45 [A]
XA TRt ES, 14 (2009).

319) REFRE, Finfea], 2% 1IN EHOGRI I /> 612 O - R 36 3R 1 22 58 O TE & - IRIE W 50l ; 1
HEGURL OB E LR RO ERR, 56 45 [BIXE o HTRtaR <, 15 (2009).

320) FHHAFET], CK SRR IS E O N 58 E T =X — WD SR OBk S MivE, 5 45 [RIXEROHT
Atimas, P-13 (2009).

321) FHAMMK, AfafEE], RE U X BRI YEIEE VT spsp® (RIFBEL T DB E2(2); sp? Rk
B OAE IR, 5 45 X HTRER S, P-14 (2009).

322) {EEFER, AHARER], SIAM, &5MW, ZLSE, B CIXRD GEIC RN FEAT—R T/
Fa—7 O JRBFTREGERT, 45 RIXE PR 2, P-15 (2009).

323) ALRHRERL, JRHEEST, FAAFER], B IR X o EIEIC L o= LD E T LR BESHT, 26 45 [IX
B HT R RS, P-16 (2009).

324) Jrili#h, APRREEE], IREE], 77— EE RO XA bV L REEf#AT, 55 45 (8]
X#orHratamas, P-17 (2009).
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325) Jf LE B, FilsEm, KFIER, AR, BRI X SR B LD B — R 7 Ty D
FR{LARTESI AT, 25 45 [EIXHR S HTatamss, P-18 (2009).

326) AHRAREE], HEBE K, PEIEE, B L KER, N T XA 7 G X B WS E % T KRR ik B
RO G 53T~ M NETA NAHEAI L LT Sn D TE B/ W S ORRGES, 2 45 [IXHR i itames, P-19
(2009).

327) VE Ve, fEIFHACE, MIAEER], RIZA &, FHE T, VXYL v T T ICEBSN T8 OEULEE
XD, B ARLFSTE HARKS, 1P019  (2009).

328) KA H, THIEVE, FIRARER], #0t X AT ML DL BN LD A F LB MIR G B B DRI,
A A L7276 H AR S, 2P025 (2009).

329) HILSEMR, SRS, Asi, LR, AT, B LR X BRI YEiAIC LD L — R 7
T DERACIRRE ST, % 36 IR EM B 2242, 1C10 (2009).

330) AfRAREE], JF LA, LIS, B CHEXER I YA LD SRS A M OB LA E (PN - biin)
A, %5 36 M EM B AR, 1C11 (2009).

331) KBFRE, MIEF], EBFLE, BEEXERD BT —R T IR —r O R R IREE T,
%5 36 [ml RSB BV F2, P30 (2009).

332) {EAEEE, MIAFER], SR, SHH, ZU=E, BAHER X o tEE WAy FEAD—R
F)F a—T DR FEEEE T, 36 [BIRFBIMEIESAS, P37 (2009).

333) FHAREER], AT 1IN BRI WIS L DR AT ORRRE, 5 23 [8l B AR P2 - ikt
SR EE R R YT L, 8P043 (2010).

334) KEF#RE, FHRER], BHREH L EFRILEH O NK SFHXERIL LA MVIRNT, 55 23 [A] B A St
SRR RN A R AR T Y 4, 8P044 (2010).

335) BKHMl—, FL#th, MIRFEwE], BRREE AL BIRILAEHD CK btk X BRRILAT MUAENT, 55 23
] H A SRS OB R G Rl AR 4, 8P045 (2010).

336) LR HMER, JREEAT, FAREER], BRI X #R YR LD Aok R, 25 23 [B] H Ak
ST RES SRR AR AR A, 8P046 (2010).

337) LB, FARRER], WML =, A= T aA 7B LIz h-BN OB EHOGRIREE AT, 5 23
] H A RS SRR E G R AR A, 8P04T (2010).

338) H REM, FHILSER, RFEER, AT, ~A7ayo—T b — R OB R B 54T,
%5 23 [Bl H ARG PR FE S - OB F G R AR DD A, 8P048 (2010).

339) EKMMR, AHRARER], BRI JEIEIC T 5 sp? (RFEE sp? RFBDAE TN EHFH L E
BARAT TR 21 BV T JER 5 HIB= (2010).

340) SEHAE &, FIREEF], DV-Xa 53 FHLETEIC LA LAY ZOEFIRIEEHRE, Ak 21 45 B it
e Hs —mlf 2 (2010).

341) A )1 —HE, KIIr, BEEiE, /IMFIESC, FAAEET], KRBT R, XIS IR r AR 7T A
DIy FAREE RN, B AR BI7I07 A% 2010 444, 1J20 (2010).

342) VEIRTE, KB, FANEER], M REIEY # FEIE LTI RID DA A VR BRI O G R EFEN, B A
{25 90 FZ4ES, 2PA-215(2010).

343) #RAFEE], MR, BESHHEFRILAEWIZERITS CK-OK i X #rk IR uE s (XANES) (/84—
b, %6 71 I HTHb 5 R 2, P1019 (2010).

344) REFRE, FHAHER], 258 G4 5L AN CK-NK SXMILILA MR, 5 71 E5 BT L
FHi22, Y1018 (2010).

345) {EEHERE, FAAEER], TRIHME =, HURGI X B30 WIS SR KD BT EE h-BN OAREES AT,
55 71 Mo bR, Y1017 (2010).

346) HK MR, APfaRER], I EEXHERIIN S ika FIV Iz spilsp® BRSE 3T D E44(3); sp? Rk
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B O2E IR EE RS E OB, 5 71 RO EFR e, Y1019 (2010).

347) FHAFER], 2E AU EHOGRRIN A3 Y EIZ XD R B B O BB T D& LR, B AWM TEs
%5 100 [AIFC/&MF7E2 (2010).

348) VG i1, W ACE, MIREETE], RILE L, SFHE T, VXMW > U TICE RSN o gz
XL ERIRRE LD B LR, 5 19 [RIBRE L2 5Tia 2, P-261 (2010).

349) MANFET], MEFEEH S EFHEILEWD CK i XANES (231 285 #HhH, 45 13 [3] XAFS #i#4s,6P-12
(2010).

350) REFRE, Finfew], 2% FUNEFXHERIN /> Se k% VW2 R BB 2238 0O E & - JRAE AT H A1,
%5 13 [A] XAFS Ftima, 40-14 (2010).

351) H R E A, FEEIR, KEBER, ARREEE], B YEHOGRRIR U 53 Y615 C K5 BREN MR D FR (L IR RE S T,
%5 13 [A] XAFS iz, 6P-08 (2010).

352) Mg th, FAAEER], BRbiRFEMEID CK it XANES (ZHND RN — 7 DFRIE; VIR
EDOE:, %5 13 [A] XAFS 5=, 6P-11 (2010).

353) 22l r, AHIAEER], Z2(bym ADXIELIN AL L E DV-Xa 23 FEIEEIC LD AT MVIRET, %
13 [5] XAFS 7w, 6P-13 (2010).

354) A )1, K=, sEE, IMFES, FIREER], REE R, 8 X R YL DRT 7 A7 A
DRY FRENLEART K OREEZAL, 5 13 [3] XAFS ffdiz, 50-01 (2010).

355) AAAHER], H LEB, EHEEE, KERE, BHRRBEMEE x5 DRI 8T O Bz 53
T4 ARV RSN O By REE CK i X BRI IR E SRS 5 A AR E B L OXHR T
~UBGELINE, AASHT LSS5 59 443, P2011 (2010).

356) AHAARER], KEFZR=E, H LA, LEEE, SEmMEEIRESO CK Ui XANES 1238175 A K MK
TEMEDOREBHIE, 5 46 FIXHR N RFm2, P46 (2010).

357) AHAAKER], IR FHE XA ENSFHBILIZZ T 7 74RO CK D =R /LF—NL &, 5 46 [A1XHR
SHTETmE, P47 (2010).

358) KILMIZ, EEEE, KEFOLH, WETE, NIBEE, WG, &) B, FAREEE, TEKEE]IC
B D& R ITHEDORIERIESHT, 56 46 [FIXHER 0 HTRRR 2, P35 (2010).

359) RKUFZR=E, FIAFEw], EREFREEEZATH2HILEYO NK i XANES 7 —# X — 5L 5 46 11X
HOIHTRT RS, P49 (2010).

360) LR, FIARESE], VRIAMHE =, H YRR 73 YIRS R DB S h-BN DFER (b AT = R L fif
W, % 46 [RIXH o Hratimss, P50 (2010).

361) - EEM, MfE, EFEIED, FIaFEE], B X SR iEIC Lo b —R T ) Fa—
T OREEARESIHT, 5 46 [EIXHER TR RS, P51 (2010).

362) HAKAAM, FHAARER], A U ERXAREI kA T splspd IRFE LW OB LE(4); BERIR
RIFAVEURIREG ROBRSEVETEAM, 55 46 FIXHRSHTatim<s, P52 (2010).

363) FIAARER], H R, A I ERXARRI kA VT splsp® IRFE LM DB LE(5); BEnRik
FIRVZF LV ARAB RO EE IR, 5 46 [FIXHROHWrRTine, P48 (2010).

364) FHAAFER], FKHME—, AAFIE, IRIEMGHED B YRR AT (1) 5 C2p #E O M, 25 37
Al B SRR R4 F 4%, 1C03 (2010).

365) KEFFRE, FHIaREHE], 2% FULERR X RRIN EEIC LD R FBM BT EFROE R REOIT(L); &
B ORREOHTOFEE, 5 37 [BlRFMEHFEAES, 1C01 (2010).

366) KEFZe=E, FIHAFER], Eric M. Gullikson, JulLiffi, =R, MAES, Ak, 2B IR X #
W53 HAEAZ KD IR B B R R O E & REBHT(2); ~E7 mb v HORRFEMEIOFEM, 5 37 [
RBP4, 1C02 (2010).

367) AFRARER], AT, RS B, B SEaRXERIE R Ly etk N2 7 T — L L EAR OS5 IR R
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fifetr, 25 37 RBP4, 1P124 (2010).

368) J: L E M, FREIEDRE, FAHER], DV-Xa 77 FHlLEEZ Wi b — R T/ F 2 —7 ORI
HRAST VIR, 565 37 IR FM B P44, 1P125 (2010).

369) LU, =R, MAES, KEFZRE, FAAHER], Eric M. Gullikson, E&JINETE, FHFI, 225
*, RAGKHCEIBERL T2 MgO Z8H L LTIV CTYERLL 72 ~F 2 1 s H SRk i it 1 AR il 51 45
FHIEPER L, 5 37 RIRFEM B2 R4, 3A09 (2010).

370) VH A, VEIREMSH, REBIESL, RIS, Ak, KIME, IEIEICIDMME A A~ AR5
DV IR, 5 21 BIFEFEY G IRIE SRS JE 38 K2, BT-6 (2010).

371) MIREER], BENRILAMDO AFHAEKIE CK ¥t XANES IZBIF 5~y 7o 7V OHlE, % 24 [0 B A
S FREE AR R A R AR YD L, 10P031 (2011).

372) FrfaREwE], WA & HORWIRIR A B LS O 4 1 IR IRX IR AR T ML O EHERE, 5 24
] H AP AR SR A R AR 4, 10P032 (2011).

373) ATAHER], ZBULARTREEMD BK X BRIESANTMUIEN L BN X —F 7 T MORFEIE,
55 24 [ B ARG 2 RS SR A [T AR 2, 10P033 (2011).

374) MAAHER], WG, TRy, LR, EEEE RERE, FIHE %, K THAE, BL-10/==
AR DXL AT OBREEABFE(L); FRAERRD BK~OK HXHRIRIL AT Y, 5 24 [7]
A A P - R A RIS AR D 4, 10P137 (2011).
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